Microsphere-based protease assays and screening application for lethal factor and factor Xa.
Proteases regulate many biological pathways in humans and are components of several bacterial toxins. Protease studies and development of protease inhibitors do not follow a single established methodology and are mostly protease specific. We have created recombinant fusion proteins consisting of a biotinylated attachment sequence linked to a GFP via a protease cleavage site to develop a multiplexable microsphere-based protease assay system. Using the proteases lethal factor and factor Xa, we performed kinetic experiments to determine optimal conditions for inhibitor screens and detect known inhibitors using the HyperCyt flow cytometry system. We have demonstrated specific cleavage of lethal factor and factor Xa substrates, optimized screening conditions for these substrates, shown specific inhibition of the proteases, and demonstrated high throughput detection of these inhibitors. The assay developed here is adaptable to any site-specific protease, compatible with high throughput flow cytometry systems, and multiplexable. Coupled with flow cytometry, which provides continuous time resolution and intrinsic resolution of free vs. bound fluorophores, this assay will be useful for high throughput screening of protease inhibitors in general and could simplify assays designed to determine protease mechanism.